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In the Claims 

Applicant has submitted a new complete claim set showing marked up claims with 
insertions indicated by underlining and deletions indicated by strikeouts and/or double 
bracketing. 

Listing of the Claims 

1-12. (Cancelled). 

f 13. (Currently Amended) An integrated edge structure for a high voltage 
semiconductor device, comprising a number of superimposed semiconductor layers of a first 
conductivity type and at least two columns of doped regions of a second conductivity type, said 
columns disposed in said number of superimposed semiconductor layers, wherein, for each 
colxmin of the at least two columns, the column is deeper than each colunm of the at least two 
colunms that is farther from said high voltage semiconductor device than the column , and 

wherein each of the at least two columns is spaced from any other of the at least two 
colunms . 

/ 

"^]4. (Original) The integrated edge structure according to claim j3y wherein said high voltage 
semiconductor device is a power MOSFET. 

/ 

•> 15. (Previously Presented) The integrated edge structure according to claim J^, wherein said 
nimiber of superimposed semiconductor layers is superimposed on a semiconductor substrate. 

/ 

Ij IjS: (Previously Presented) The integrated edge structure according to claim >3, wherein 
each one of said at least two columns has a depth decreasing by shifting from said high voltage 
semiconductor device towards an outside of the integrated edge structure. 

jTl^ (Original) The integrated edge structure according to claim p, wherein the doped 
regions of each one of said at least two columns are superimposed and vertically merged to each 
other. 
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^lJ8^. (Original) The integrated edge structure according to claim wherein the doped 
regions of each of said at least two columns are superimposed but not merged to each other. 

19: (Previously Presented) The integrated edge structure according to claim wherein said 
first conductivity type is N type and said second conductivity type is P type. 

; 

%20. (Previously Presented) The integrated edge structure according to claim wherein said 
first conductivity type is P type and said second conductivity type of conductivity is N type. 

^ 2l. (Previously Presented) The integrated edge structure according to claim 13; wherein one 
or more doped regions of the at least two columns has a dopant concentration of approximately 
1x10*^ atoms/cm^ or less. 

j q22. (Previously Presented) The integrated edge structure according to claim 13^, wherein the 
number of superimposed semiconductor layers have a similar dopant concentration. 

/ 

n 23. (Previously Presented) The integrated edge structure according to claim^S, wherein the 
number of superimposed semiconductor layers have a similar thickness. 

24. (Cancelled). 

1 1^5. (Currently Amended) An edge structure integrated with a semiconductor device in an 
integrated circuit, the edge structure comprising: 

a plurality of regions of one or more vertically superimposed sub-regions of a first 
conductivity type, each region laterally spaced from any other regions of the plurality of regions, 
each region disposed a respective lateral distance from the semiconductor device, and each 
region having a depth relative to a surface of the integrated circuit, 

wherein, for each region of the plurality of regions, a depth of a deepest sub-region of the 
region is deeper than a depth of a deepest sub-region of any other region of the plurality of 
regions that is disposed a farther lateral distance fi*om the semiconductor device than the region 
is dispose d, and 
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wherein the edge structure further comprises a plurality of layers of a second conductivity 
type superimposed on one another, wherein each region of the plurality of regions is disposed 
within at least two of the plurality of superimposed layers . 

/ } (Previously Presented) The edge structure of claim^, wherein each sub-region of each 
region is a doped semiconductor. 

/ ^>7. (Previously Presented) The edge structure of claim 26, wherein each of the plurality of 
sub-regions of the plurality of regions has a dopant concentration of approximately 1x10^^ 
atoms/cm^ or less. 



28. (Cancelled). 

I ) 2SC (Currently Amended) The edge structure of claim 38 7^ wherein each region of the 
plurality of regions is spaced from each of the other of the plurality of regions by portions of two 
or more of the plurality of superimposed layers. 

( \p 301 (Currently Amended) The edge structure of claim 3* ^5, wherein the plurality of 
superimposed layers is superimposed on a semiconductor substrate. 

y\. (Currently Amended) The edge structure of claim 3* 25, wherein the plurality of 
superimposed layers have a similar dopant concentration. 

1 1 32. (Currently Amended) The edge structure of claim 38-25, wherein the plurality of 
superimposed layers have a similar thickness. 

( ^ 33. (Previously Presented) The edge structure of claim 25, wherein the semiconductor 
device is a high-voltage semiconductor device. 

^0 34. (Previously Presented) The edge structure of claim 33f wherein the semiconductor 
device is a power MOSFET. 
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^ ^(Previously Presented) The edge structure of claim 1^, wherein, for one or more of the plurality 
of regions, the plurality of superimposed sub-regions are merged together. 

(Previously Presented) The edge structure of claim wherein, for one or more of the 
plurality of regions, the plurality of superimposed sub-regions are not merged together. 

^ )^ 36. (Previously Presented) The edge structure of claim 25, wherein the first conductivity 
type is N type and the second conductivity type is P type, 

37. (Previoxxsly Presented) The edge structure of claim 25, wherein the first conductivity 
type is P type and the second conductivity type is N type. 

3/|>8. (Currently Amended) Th e e dg e structur e of claim 25, An edge structure integrated with a 
semiconductor device in an integrated circuit the edge structure comprising: 

a plurality of regions of one or more vertically superimposed sub-regions of a first 
conductivity type, each region laterally spaced from any other regions of the plurality of regions, 
each region disposed a respective lateral distance from the semiconductor device, and each 
region having a depth relative to a surface of the integrated circuit. 

wherein, for each region of the plurality of regions, a depth of a deepest sub-region of the 
region is deeper than a depth of a deepest sub-region of any other region of the plurality of 
regions that is disposed a farther lateral distance from the semiconductor device than the region 
is disposed. 

wherein the semiconductor device includes a PN junction having an associated depletion 
region including an edge portion, and 

wherein the edge structure increases a breakdown voltage of the edge portion of the 
depletion region. 

i/b39. (Currently Amended) The odgo struoturo of olaim 25; An edge structure integrated with a 
semiconductor device in an integrated circuit, the edge structure comprising: 

a plurality of regions of one or more vertically superimposed sub-regions of a first 
conductivity type, each region laterally spaced from any other regions of the plurality of regions. 
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each region dispose d a respective lateral distance from the semiconductor device, and each 
region having a depth relative to a surface of the integrated circuit. 

wherein, for e ach region of the plurality of regions, a depth of a deepest sub-region of the 
region is deeper than a depth of a deepest sub-region of any other region of the plurality of 
regions that is disposed a farther lateral distance from the semiconductor device than the re pion 
is disposed, 

wherein the semiconductor device includes a PN junction having an associated depletion 
region including an edge portion, and 

wherein the edge structure increases curvature radii of equipotential lines associated with 
the edge portion of the depletion region. 

(Currently Amended) Th e e dg e structur e of claim 25. An edge structure integrated with a 
semiconductor device in an integrated circuit, the edge structure comprising: 

a plurality of regions of one or more vertically superimposed sub-regions of a first 
conducti vity type, each region laterally spaced from any other regions of the plurality of regions. 
each region disposed a respective lateral distance from the semiconductor device, and each 
region having a depth relative to a surface of the integrated circuit. 

wherein, for each region of the plurality of regions, a depth of a deepest sub-region of the 
region is deeper than a depth of a deepest sub-region of any other region of the plurality of 
regions that is disposed a farther lateral distance from the semiconductor device than the region 
is disposed. 

wherein the semiconductor device includes a PN junction having an associated depletion 
region including an edge portion, and * 

wherein the edge structure decreases an electric field associated with the edge portion of 
the deletion layer. 

flAf, (Currently Amended) Th e e dge struoturo of olaim 25. An edge structure integrated with a 
semiconductor device in an integrated circuit, the edge structure comprising: 

a plurality of regions of one or more vertically superimposed sub-regions of a first 
conductivity type, each region laterally spaced from any other regions of the plurality of regions, 
each region disposed a respective lateral distance from the semiconductor device, and each 
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region having a depth relative to a surface of the integrated circuit. 

wherein, for e ach region of the plurality of regions, a depth of a deepest sub-region of the 
region is deeper than a depth of a deepest sub-region of any other region of the plurality of 
regions that is disposed a farther lateral distance from the semiconductor device than the region 
is disposed. 

wherein the semiconductor device includes a PN junction having an associated depletion 
region including an edge portion and a plane portion, and 

wherein the edge structure reduces a ratio of a breakdown voltage of the edge portion to a 
breakdown voltage of plane portion. 
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